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newsensorsystemissituatedatthedownstreamofwasteline,thewatertemperatureintheultrasoniccleaner waskeptat37oCinallofthemeasurementsdescribedaboveinordertoheatthewastedialysateinthesyringe， TheequationofthechemicalreactionbetweenureaandsodiumhypochloriteisgivenbyRayleigh4)as fbllows： 
（NH2LCO＋3NaClO→Ｎ２＋CO2＋2H２０＋3NaCl 
Ascarbonoxidesissolubleinwater,thebubblesofnitrogenmaybegeneratedinthesyringe、Accordingtotheaboveequation,morethanthreetimeshypochloriteｉｎｍｏｌｒａｔｉｏｉｓｒｅｑｕｉｒｅｄｔｏｏｘｉｄｉｚｅｕreacompletely・Theureaconcentrationinthewastedialysatewaslessthａｎ３０ｍｇ/ｄｌｏｆＵＮ1.3)．Ontheotherhand,theconcentration 
ofhPeeresidualchlorineinsodiumhypochloritesolutionwasmeasuredbycolorimetricmethod(usingDpD method),ａｎｄｉｔｗａｓ２０％・Therefbre,wemixedthesodiumhypochrotitesolutionwithwastedaialysate(orureasolution)involumeratioofl:9,tooxidizemostoftheureamoleculesinthesyringe・
ThechemicalreactiondescribedaboveproceedsslowlyatroomtemperaｍｅＯｎｔｈｅｏｔｈｅｒｈａｎｄ，the reactionratewasdrasticallyenhancedbyultrasonicviｂｒａｔｉｏｎＡｓｓｈｏｗｎｉｎＦｉｇ３,thechemicalreactionseems 
toceasewithin2min・Althoughthedetailsofthemechanismoftheaccelerationinthechemicalreactiondue
totheultrasonicvibrationisnotclarifiedyet，ｉｔｍａｙｒｅｓｕｌｔｆＴｏｍｔｈｅｉｎｃｒｅａｓｅｉｎｆipequencyofthecollision 
betweenureaandffeeresidualchlorinebytheultrasonicvibrationTheeffectsofultrasonicvibrationhave 
beenreportedbyHashimoto5)． 
Nowbhemodialysistimeisdecidedtｏｂｅ４ｈｏｕｒｓｂｙｔｈｅｃｕｒｒｅｎｔｒｕｌｅｉｎＪａｐanlnordertomeasurethe 
concentrationofsolutessimultaneouswithhemodialysis,themeasurementtimeshouldbeshortenedAsthe 
measurementtimeofthenewsystemiswithinca2min,itmaybeadmissibletomonitoringconditionduring hemodialysistherapy、Althoughthemechanismofaccelerationinthechemicalreactionbyultrasonicvibration
wasnotclarifieｄｓｏｆａｒ，thevibrationhasapracticalefTecｔｏｆｔｏｒｅｄｕｃｅｔｈｅｍｅａｓｕｒｉｎｇｔｉｍｅｏｆｔheurea 
concentrationinwastedialysatewithin2min 
lnordertocalibratethecharacteristicofureaconcentrationdependenceofthemeasuringsystem，UN 
concentrationsinaqueoussoIutｉｏｎｏｆｕｒｅａｒａｎｇｉｎｇｆｉＰｏｍ２８ｔｏ２８ｍｇ/dlweremeasured，andthelinear 
characteristicwasobserve。(Fig.４)．InthecaseofmeasuringLDlconcentrationinwastedialysate,twokinds
ofsamplesofwastedialysate,onewasnotfiltered,andanotherwasfiltered(0.2Ⅱmofmesh),wereprepared 
ThefiltrationwascoｎｄｕｃｔｅｄｉｎｏｒｄｅｒｔｏｔａｋｅｏｆＴｓｍａｌｌｄｕstsinthewastedialysateThelinearityofthe 
concentrationdependencewasimprovedbythefiltration(Fig.５(b))．Protemsattheg-orderwerecontainedin 
thewastedialysateandthefiltrationoftheseimpuritieswaseffbctivetoimprovethelinearityofthe 
concentlHtiondependence・
Asshownintheresultsofthecorrelationsbetweenthemeasuredconcentrationsofureabythenewmethod 
andbytheenzymemethod(Fig.６),theseplotsarealmostfitintostraightlinebuttheslopeisthenotunityinthe 
log-loggraphFreeresidualchlorinemayreactwithproteinexceptfbrureainwastedialysate・Further
nnprovementisrequired 
Durmgthechemicalreaction,smallbubbleswereobservedinthesyringefbrwastedialysatehavinghigher 
albuminconcentratiｏｎ(Fig.７(a))．Inthecaseofwastedialysatehavingloweralbuminconcentrationandurea 
solution,onebiggerbubblewasobserved・Thedetailsarenotclarifiedbutthedifferenceinboundarytension
ofeachsolutionmustbeconsidered 
Sodiumhypochloritesolutioniswidelyusedfbrclearingdialysatetubeｓｉｎｍｏstofthedialysisfacilities， 
anditscostissmalLAlthoughbloodisretumedtopatients,wastedialysateiswastedTherunningcostof 
thenewsystemmonitoringinthewastedialysateissmall，andthereisnocontaminationofthebloodby 
measunngurea． 
5．Conclusion 
T11ereactionratebetweenureaandffeeresidualchlorinewasacceleratedbyultrasonicvibration・Ｔｍｅ
ｖｏｌｕｍｅｏｆｔｈｅｅｖｏｌｖｅｄｇａｓｗａｓｍｅａsuredusingdifferentialpressuregauge，andaconPelationwasobserved 
betweentheureaconcentrationandtheamountofgasgeneratedbythechemicalreactionofureamoleculesand 
l71 Anewmethodfordetectingureainwastedialysatebasedonachemicalreactionofureaandsodiumhypochlorite 
sodiumhypochlorite、Linearconcentrationdependeｎｃｅｗａｓｏｂｔａｉｎｅｄａｔａｒａｎｇｅｏｆ2.8-28ｍｇ/dlofmqinaqUeoussolutionofurea,ａｎｄａｔａｒａｎｇｅｏｆ３､5-14.4ｍｇ/dlofUNmfilteredwastedialysate・Themeasuringtimeofthismethodiswithin2min,anditisusefUltoapplyfbrmonitoringureaduringhemodialysis． 
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